We use instrumentation on SAMPEX and the Earth's field as a magnetic rigidity filter in a "double spectrometer" approach to measure the composition and energy spectra of anomalous cosmic rays (ACRs) with Z>6. A "pure" sample of anomalous cosmic ray C, N, O, and Ne is obtained, with no significant evidence for other species. The bulk of ACRs are now known to be singly-charged, and the geomagnetic filter allows their energy spectra to be measured to higher energies than before. The anomalous oxyg,-n spectrum is found to extend to at least ~100 MeV/nuc, which has implications for models of the acceleration of these ions.
Also shown in Figure 1 are the boundaries used to isolate a pure sample of ACRs. The upper boundary at A --52 ø to 65 ø is designed to filter out GCRs and SEPs. It is based on the empirical geomagnetic cutoff vs. latitude relation determined by Leske et al. (1995a) from observations of solar energetic particle He and C, lowered by an additional 20% to guard against contamination by fully-stripped nuclei during geomagnetic storms that might temporarily lower the cutoff. This is equivalent to a latitude restriction ~4 ø below the vertical geomagnetic cutoff. The boundary location is calculated for the measured nuclear charge, mass, and kinetic energy of each particle, and only particles observed below this boundary are accepted.
To filter out trapped anomalous cosmic rays we use the observation that they are characterized by an "adiabaticity" parameter (oe), such that oeQs < 0.8 ACR energy spectra from the mid-latitude region are compared with interplanetary spectra obtained at A>65 ø in Figure 3 . It is interesting that the mid-latitude spectra appear to be consistent with a power law shape, with a spectral index of approximately -3.5 to -4. While it is possible that interplanetary transport to 1 AU may have modified the slope of the accelerated spectra, one would not expect this to be a significant effect because of the relatively large rigidities of these ions (~3 to 7 GV for 16 to 100 MeV/nuc singly charged oxygen).
The data in Figure 3 show that the energy spectra of ACR N and Ne extend to >50 MeV/nuc (the highest energy N and Ne had 57 and 68 MeV/nuc, respectively), while that of ACR oxygen extends to at least 100 MeV/nuc (where two O iohs were observed, well below cutoff, on geomagnetically quiet days). This means that the ACR accelerator (presumably the termination shock) must be capable of accelerating particles The observations presented here demonstrate that the geomagnetic filter approach can successfully obtain a pure sample of ACR ions. This approach will be particularly useful for measuring the isotopic composition of ACR nuclei as a means of studying the isotopic composition of the nearl•y interstellar medium (for preliminary results see Leske ct •tl. 1995b). In addition, the fact that the ACR energy spectrum extends to -1.6 GeV, when combined with the•,retical considerations, suggests that the•'highest energy ACRs may not be singly-charged. A possible test of this hypothesis using SAMPEX data is now in progress.
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